in the Soviet Union.
At present, the NCL is known in Russia as a scientific-industrial firm with limited production of equipment using updated components. Scientific research forms a considerable part of the laboratory's work. Particular focus is on the fundamental question of the expressiveness of electronic music. According to the NCL specialists' opinions, the main point of the problem lies not so much in the improvement of sound-synthesis technology and the stability of tempo, pitch and timbre-whose recent developments are widely regarded as signs of progress-but in the lack of effective methods of influencing and controlling synthesis. In many respects, the expressive characteristics of electronic music are predetermined by synthesis, and the laboratory's specialists see their search in this direction as a fruitful one.
This suggests that the next step in the development of electronic means of producing music will involve transferring the sound extraction laws and norms of expressive intonation that function in music as an art form.
In their attempts to solve this problem, the NCL specialists have created the Integral Controller for solo synthesizer; the Tone Generator, which is based on a concept of "family voices"; and the Style Enhancer (SE system), a program for modeling performance and automatic processing of an electronic score to produce a given form of expressiveness.
Rather than making use of the traditional wheels and joystick, the original structure of the Integral Controller has six independent parameters that give the musician free rein to influence performance and control synthesis in real time.
A concept of "family voices" forms the basis for the Tone Generator, which was realized with the help of a timbremorphing method. In this case, one synthesis channel for reproduction of an expressive musical part-which includes different methods of sound extraction and timbre shading-is used instead of several.
The main purpose of the SE System program is to model the rendering process with due regard for instrument structure, performer physiology, soundextraction technology and standard laws of intonation. The program algorithm includes the analysis and transformation of musical data in accordance with a set of regulated rules. In the course of modeling, a number of transforming functions such as frequency, time and amplitude influence the initial data. As compared to the traditional method of editing scores by hand, the program reduces the composer's expenditure of time in the creation and arrangement of a musical composition. It can also prove useful in the research activities of musicologists and practical work of teachers, because its modeling methods allow one to examine concealed mechanisms of the performance process.
The creation and approval of a practical version of the SE System spurred the organization of the new Laboratory for the Modeling of Performance at the Novosibirsk State Conservatory.
Alexei Ustinov, an educator at the Computer Department, is the organizer of the NCL and the chief manager of its research projects.
In 1995, the NCL was renamed the NTONYX Computer Laboratory and became a research subdivision of NTONYX International Corporation.
The Theremin Center for Electroacoustic Music

Andre Smirnov
The Theremin Center was independently created by a group of Moscow composers and specialists in electronic and computer music in 1992. It is named after Leon Theremin, the Russian inventor of one of the first electronic musical instruments that has come to be well known all over the world. The Center aims to achieve a creative symbiosis of musicians, artists, engineers and programmers who are oriented toward realization of noncommercial projects in electroacoustic music, the visual arts and multimedia.
The Theremin Center includes an "X-Media" studio, which includes in its turn an electroacoustic and a video studio. There are several research and technical laboratories in the Center.
The board of directors is composed of Yuri Spitzin, German Dovzhenko and me; members of the International Board of Curators are John Appleton (US.), Max Matthews (U.S.), Marc Battier (France), Jean-Claude Risset (France), Lars-Gunnar Bodin (Sweden) and Dmitry Ukhov (Russia).
As organizers of the center, our intentions are to create a working environment where interested young musicians, Andre Smirnov, Theremin Center, 13 Gertzen Street, Moscow 103871, Russia. Tel: 7-095-2293803, 7495-2297678; Fax: 7-095-292651 1; E-mail: <smir@glas.apc.org>.
composers, artists, art critics, sound producers, programmers and engineers can be introduced to the newest electronic technologies in art. We envision the center as a base from which to carry out interdisciplinary investigations in such fields as real-time systems, multimedia, theater, computer graphics, the visual arts, virtual reality, psychology, psychophysiology and biomusics, as well as a center for the development and creation of innovative programs, technical devices and techniques. Educational programs are to be established to foster mastery of technical and expressive aspects of electroacoustic music, video art and computer graphics as used in multimedia research and experimentation. Students will be able to apply the practical knowledge they acquire to achieve creative results. Education and creative advice will take the form of weekly lectures and practical training sessions, supervision of individual projects selected on a competitive basis, paid advisory services and studio time for anyone who needs it. An annual competition is to be held for a 2-year grant to study at Dartmouth College in the United States to obtain a Master of Arts degree in electroacoustic music. The center will provide support to both composers and artists working to realize their projects. The organizers are planning concerts, festivals, competitions, conferences and workshops on electroacoustic music and video art to be held in Russia and abroad, as well as tours in Russia and abroad. Information exchange and the establishment of permanent working relationships with foreign research centers and studios are also a goal of the center. Activities in information and telecommunications fields also include creating and maintaining databases on electroacoustic music history-including bibliographies and discographies-and increasing access to the Internet.
Optical Theater
Sergei M. Zorin
The Optical Theater, associated with the International Rerikh Center (Moscow), opened in early 1996. Optical theater is a new form of audio-visual performance that is continuous and meditative in nature. It is realized by means of equipment that I have invented and developed for this purpose. We sought to define and resolve the problems of harmonizing the flows of light and sound used in the theater with the nature of human perception.
In developing this new form, I deliberately rejected the use of sampled images (e.g. taken from cinema and television). Instead, I developed new equipment with the aim of producing a natural, continual flow of images analogous to sunlight. In addition to continuous projection devices, the theater uses a surround-sound system developed by B.V. Gladkov with the same regard for the peculiarities of human perception.
My intention is to shape the flows of light and sound into artistic forms, not only to reveal any given theme that may be of emotional meaning to human beings, but also to exert a healing effect on the audience.
The equipment used in the theater is similar in outward appearance to that used in conventional audio-visual systems (such as film, television and 
